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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 17).): 
Description, pages: 

1-5 as originally filed 


Claims, No.: 

1-12 

Drawings, sheets: 

1/2,2/2 


as originally filed 


as originally filed 


2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 


6. Additional observations, if necessary: 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-12 

No: Claims 

Inventive step (IS) Yes: Claims 1-12 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-12 

No: Claims 


2. Citations and explanations 
see separate sheet 


VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Section V: 

The invention relates to an electrical connector comprising a connector body with a 
tubular socket to receive, in use, an electrical conductor, clamping means arranged to 
secure the electrical conductor within the socket. 

Such an electrical connector is known from document GB-A-2 299 901. This document 
discloses an electrical connector comprising first and second sockets. The second 
socket is of tubular configuration, having a blind bore which in use receives an end of a 
cable, and includes two threaded apertures into which bolts are screwed to clamp the 
cable end in position. The first socket is of part-cylindrical configuration, a slot being 
formed in one side, and two threaded apertures which, in use, receive locking bolts to 
clamp the end of another cable to the lower surface of the first socket. Furthermore, a 
tubular sleeve fits around the first socket. 

According to the invention a socket insert is fitted within the socket so as to reduce the 
effective size of the socket, wherein the socket insert is tubular and is adapted to be 
deformed by the clamping means into retaining engagement with the electrical 
conductor. The deformability of the socket insert enables secure retention of the 
conductor within the connector. 

Document GB-A-2 299 901 is silent on the use of socket inserts. 

Therefore, the combination of the features of each of the independent claims 1 and 9 is 
neither known from, nor rendered obvious by, the available prior art. Consequently, the 
subject-matter of independent claims 1 and 9 is new and inventive (Articles 33(2) and 
33(3) PCT). The subject-matter of dependent claims 2 to 8 and 10 to 12 fulfils as well 
the requirements of novelty and inventive step. Furthermore, claims 1 to 12 are 
considered as susceptible of industrial application. 

Section VII: 

1). Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT, 
which in the present case would have been appropriate, with those features known in 
combi- nation from the prior art (document GB-A-2 299 901) being placed in the 
preamble (Rule 6.3{b)(i) PCT) and with the remaining features being included in the 
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EXAMINATION REPORT ■ SEPARATE SHEET 


characteris- ing part (Rule 6.3(b)(ii) PCT). 

2) . The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 

3) . Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in documents GB-A-2 299 901 is not mentioned in the description, nor is this 
document identified therein. 
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11/03/1999 

Applicant 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

| X | It is also accompanied by a copy of each prior art document cited in this report. 


1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 


□ 


the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 


b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
[^ ] contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 


2. 
3. 
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□ 
□ 
□ 
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□ 
□ 


the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 
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Certain claims were found unsearchable (See Box I). 
Unity of Invention Is lacking (see Box II). 


4. With regard to the title, 

| | the text is approved as submitted by the applicant. 

[~X"| the text has been established by this Authority to read as follows: 

ELECTRICAL CONNECTOR WITH DEF0RMABLE INSERT 


5. With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. 4 

| X | as suggested by the applicant. | | None of the figures. 

| | because the applicant failed to suggest a figure. 
[^J because this figure better characterizes the invention. 
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A socket insert (20) fits within the socket (12) so as to 
reduce the effective size of the socket (12). The socket 
insert (20) is tubular and is adapted to be deformed by the 
clamping means (15) into retaining engagement with the 
electrical conductor (30). 
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ELECTRICAL CONNECTOR WITH DEFORMABLE INSERT 

This invention relates to improvements in electrical connectors, in particular connectors for 
the mechanical connection or termination of one or more electrical conductors. 

Electrical connectors comprising a tubular socket into which the end of an electrical 
5 conductor is inserted are widely used. Clamping bolts are commonly held in threaded bores 
in the wall of the socket and are used to fix the conductor to the internal surface of the socket, 
thereby establishing electrical and mechanical connection between the conductor and the 
connector. 

A disadvantage of connectors of this type is that the internal dimensions of the socket 
1 0 (normally the diameter in the case of a socket of circular bore) are fixed. If the conductor 
inserted into the socket has a diameter substantially less than the internal diameter of the 
socket then the assembly of socket and conductor will be asymmetrical. This creates 
increased electrical stress when voltage is applied and can lead to difficulty in achieving 
effective insulation around the assembly. 

15 It is known to utilise socket inserts or shims to make the effective internal dimensions of the 
socket more suitable for conductors of reduced diameter. However, known forms of socket 
insert suffer from the disadvantage that they may be difficult to position correctly, may be 
dislodged and lost prior to use, and/or may interfere with the clamping action of the bolts. 

There has now been devised an improved form of electrical connector which overcomes or 
2 0 substantially mitigates the above mentioned disadvantages. 

According to the invention, an electrical connector comprises a connector body with a tubular 
socket to receive, in use, an electrical conductor, clamping means arranged to secure the 
electrical conductor within the socket, and a socket insert fitting within the socket so as to 
reduce the effective size of the socket, wherein the socket insert is tubular and is adapted to 
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be deformed by the clamping means into retaining engagement with the electrical conductor. 

The connector according to the invention is advantageous primarily in that the socket insert 
reduces the effective diameter of the socket and hence reduces the eccentricity of the 
positioning of a small diameter conductor within the socket. This in tum improves the 
5 electric field properties of the completed joint and makes it easier to insulate. Apart from the 
provision of the socket insert, the connector may be of conventional design, enabling the 
socket insert to be used with readily available connectors. The deformability of the socket 
insert enables secure retention of the conductor within the connector. The socket insert is 
also relatively easy to manufacture and use. 

10 The deformability of the socket insert requires that it be manufactured of a suitably 
deformable material. A preferred material is aluminium, especially 99.9% pure aluminium. 
The socket insert is conveniently formed by an extrusion process. 

The deformability of the socket insert may be further enhanced if it is formed with a 
castellated or corrugated profile. A socket insert of such a form represents a further aspect 
15 of the invention, which thus provides a socket insert for an electrical connector having a 
socket in which, in use, an electrical conductor is received, the socket insert being tubular and 
deformable, and having a castellated or corrugated profile. In a further aspect, the invention 
provides an electrical connector including such a socket insert. 

By a "corrugated" profile is meant a profile in which the material of the socket insert is of 
20 substantially uniform thickness but is formed into a succession of peaks and troughs. The 
peaks and troughs may have any suitable form, eg a saw-tooth type form or a wave-like form. 

The term "castellated" means an arrangement in which the thickness of the wall of the insert 
is non-uniform, the wall of the socket being formed with a series of longitudinal ridges 
spaced, preferably equally spaced, around the socket insert. The regions between the ridges 
2 5 constitute regions of reduced thickness. The precise profile of the ridges and the intervening 
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regions may have any suitable form. 

A castellated profile is particularly preferred, as the ridges support the side of the socket 
insert remote from the clamping means when the socket insert is engaged by the clamping 
means, and this gives rise to more controlled deformation of the socket insert and hence more 
5 secure and efficient electrical connection between the conductor and the connector body. 

The internal surface of the tubular socket insert may be provided with serrations or tooth-like 
formations to improve the grip of the socket insert on the electrical conductor and/or to 
improve the manner in which the socket insert is deformed in use. 

The socket is most preferably a bore, most commonly a blind bore, of circular cross-section. 

1 0 The clamping means preferably comprises one or more clamping bolts held in threaded bores 
in the connector body such that they extend into the socket so as to clamp, via the socket 
insert, a connector inserted therein against the opposing surface of the socket. The bolts may 
have shearable heads which shear off when the applied torque exceeds a predetermined value. 

The invention will now be described in greater detail, by way of illustration only, with 
1 5 reference to the accompanying drawings, in which 

Figure 1 is a perspective view of the end of a connector body forming part of an electrical 
connector according to the invention; 

Figure 2 is an end view of a first embodiment of a socket insert for use with the connector 
body of Figure 1; 

2 0 Figure 3 is a cross-sectional view of an assembled connector comprising the connector body 
of Figure 1 and the socket insert of Figure 2, with an electrical conductor inserted into the 
socket insert but prior to securing of the conductor; 
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Figure 4 is a view similar to Figure 3, but after securing of the conductor within the 
connector; and 

Figure 5 is a cross-sectional view of a second embodiment of a socket insert. 

Referring first to Figure 1, a connector body 10 is formed from aluminium and comprises a 
5 tubular socket 12. The portion of the body 1 0 shown may be formed integrally with one or 
more similar parts incorporating further similar sockets, eg for end-to-end connection of two 
conductors. Alternatively, the body 10 may be formed integrally with a fixing flange for 
termination of the conductor. 

A wall of the body 10 has a threaded bore 14 to receive a shear-head clamping bolt 15 (see 
10 Figures 3 and 4). The body 1 0 may be provided with more than one, eg two, such threaded 
bores 14. 

A large diameter conductor may be inserted directly into the socket 12 and clamped using 
a bolt 15. For use with smaller diameter conductors, however, the socket insert 20 shown 
in Figure 2 is used. The insert 20 has the form of an extruded aluminium tube with a 
15 castellated profile. The internal bore 21 of the insert 20 is formed with a number of axial 
teeth 22 which enhance the engagement of the insert 20 with a conductor inserted into the 
bore 21. 

The connector may be supplied with the insert 20 in position, in which case a simple resilient 
C-clip or the like (not shown), eg of plastics material, may be fitted into the open end of the 
2 0 socket 12 to prevent the insert 20 being dislodged prior to use. 

In use, if a relatively large diameter conductor is to be clamped in the socket 12, the insert 
20 is removed from the socket 12 and the conductor inserted. The clamping bolt(s) 15 are 
tightened until they clamp the conductor against the internal surface of the socket 12. 
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For a smaller diameter conductor 30 (see Figures 3 and 4), the insert 20 remains in position. 
The conductor 30 is inserted into the internal bore of the insert 20. The clamping bolt(s) 1 5 
are then tightened until their tips engage and deform the insert 20. Continued tightening of 
the bolt(s) 15 securely clamps the conductor 30 within the socket 12, the head of each 
5 clamping bolt 15 shearing off when a predetermined torque is applied (as shown in Figure 
4). The effect of the insert 20 is to displace the longitudinal axis of the conductor 30 closer 
to the centre line of the connector body 10 than would be the case if no insert were used. 
This improves the electric field properties of the completed connection and makes it easier 
to insulate. In addition, the same length of clamping bolt 15 can be used as for a larger 
1 0 diameter conductor. 

The socket insert 40 shown in Figure 5 differs from that of Figure 2 in that it is of corrugated, 
rather than castellated, form. 
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Claims 

1 . An electrical connector comprising a connector body with a tubular socket to receive, 
in use, an electrical conductor, clamping means arranged to secure the electrical 
conductor within the socket, and a socket insert fitting within the socket so as to 
reduce the effective size of the socket, wherein the socket insert is tubular and is 
adapted to be deformed by the clamping means into retaining engagement with the 
electrical conductor. 

2. A connector as claimed in Claim 1 , wherein the socket insert is of aluminium. 

3. A connector as claimed in Claim 1 or Claim 2, wherein the socket insert is formed 
with a castellated or corrugated profile. 

4. A connector as claimed in Claim 3, wherein the socket insert has a castellated profile. 

5. A connector as claimed in any preceding claim, wherein the internal surface of the 
tubular socket insert is provided with serrations or tooth-like formations. 

6. A connector as claimed in any preceding claim, wherein the socket is a bore of 
circular cross-section. 

7. A connector as claimed in any preceding claim, wherein the clamping means 
comprises one or more clamping bolts held in threaded bores in the connector body 
such that they extend into the socket so as to clamp, via the socket insert, a connector 
inserted therein against the opposing surface of the socket. 

8. A connector as claimed in Claim 7, wherein the bolts have shearable heads which 
shear off when the applied torque exceeds a predetermined value. 
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9. A socket insert for an electrical connector having a socket in which, in use, an 
electrical conductor is received, the socket insert being tubular and deforrnable, and 
having a castellated or corrugated profile. 

10. A socket insert as claimed in Claim 9, which is of aluminium. 

5 11. A socket insert as claimed in Claim 9 or Claim 10, which has a castellated profile. 

12. A socket insert as claimed in any one of Claims 9 to 11, wherein the internal surface 
of the tubular socket insert is provided with serrations or tooth-like formations. 
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